Magnetic Tape Cartridge 

FIELD OF THE INVENTION 
The present invention relates to a magnetic tape cartridge and more 
particularly to technique for improving the assembly of parts inside the 
magnetic tape cartridge. 

BACKGROUND OF THE INVENTION 

As a magnetic tape cartridge used for an external storage medium of 
data backup for computers, the magnetic tape cartridge of LTO (Linear Tape 
Open) standard has been known hitherto. The magnetic tape cartridge of this 
type has a case composed of the upper and lower half sections, in which a 
single reel wound with a magnetic tape is housed. The cartridge case possesses 
an opening for extracting the tape with a leader pin, and another opening for 
driving the reel, through which the cup^ike hub of the reel is exposed, is made 
on the lower half section of the cartridge case. 

A drive unit, into which the magnetic tape cartridge of this type is 
loaded, extracts the leader pin to wind out the magnetic tape through the 
opening of the cartridge case and performs recording or playback of the data. It 
also rewinds the magnetic tape around the reel by driving the cup -like hub 
through the opening of the lower half section and performs recording or 
playback of the data. The magnetic tape cartridge has a lock mechanism 
including a lock plate and a release pad in the small space in the cup -like hub 
of the reel. The lock plate is capable of locking the reel in order that the reel 
rotates only when it is loaded in the drive unit and does not rotate 
inadvertently when it is extracted from the drive unit, and also the slack of the 




magnetic tape while it is not in use is prevented. The release pad is able to 
release locking of the reel. 

The lock plate is a disk-like member and has a first engaging portion 
capable of engaging or disengaging with a second engaging portion standing on 

5 the periphery of the inner surface (upper surface) of the base plate of the 
cup-like hub of the reel. Also it has a third engaging portion, which 
continuously engages with a fourth engaging portion projecting from the 
middle of the inner surface of the upper half section of the cartridge case. The 
lock plate will retain the reel lock position by engaging the first engaging 

10 portion with the second engaging portion by the force imposed by a 
compression coil spring provided between the lock plate and the upper half 
section. 

The reel, on which the lock mechanism is mounted, will be described, 
referring to FIG.23. It has been so arranged hitherto that an upper flange 115, 

15 which is a disk-like plate with a circular opening 115a in its center, is fixed to 
a flanged hub 110, which has a lower flange 112 integrally molded with a base 
plate 111a of a cup like hub 111. A rib 115b to fit with the cup-like hub 111 is 
provided on the rim of the opening 115a of the upper flange 115 thoroughly 
along the inner cylindrical wall of the cup-like hub 111 in order to center the 

20 axis of the flanged hub 110 with that of the upper flange 115. 

On the other hand, a release pad 120 is a plate member such as a 
rectangle, quadrilateral, star or propeller-like shape and disposed between the 
inner surface (upper surface) of the base plate 111a of the cup-like hub 111 of 
the reel and the lock plate (not shown). Lock releasing pins 121, which 

25 penetrate the base plate 111a of the cup-like hub 111, extend from the lower 
surfaces of the respective corners of the lock release pad 120 facing closely the 
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inner surface of the cylindrical wall of the cup-like hub 111. When the 
magnetic tape cartridge is loaded into a drive unit and the cup-like hub 111 is 
rotationaliy driven by a reel drive mechanism (not shown) of the drive unit, 
each lock release pin 121 is forced to displace toward the lock plate (not shown). 
Accordingly the release pad 120 will press the lock plate (not shown) toward 
the upper half section against the force of a compression coil spring, thereby 
releasing the locked reel by disengaging the first engaging portion under the 
lock plate. 

Since the rib 115b is provided around the periphery of the upper flange 
115 which is melt-bonded to the opening of the cup-like hub 111 of the reel, the 
rib 115b overhangs the inner surface of the cylindrical wall of the cup-Uke hub 
111. So, when the release pad 120 is moxmted inside the cup-like hub 111 of 
the reel during the assembly of the magnetic tape cartridge, the release pad 
120 is inserted slantwise into the cup-like hub 111 in order to avoid the 
interference with the inner circumference (the rib 115b) of the upper flange 
115, and each lock release pin 121 of the release pad 120 is aligned with and 
inserted into each guide hole 122. 

Each guide hole 122, which is made at the base plate of the cup-like 
hub 111, is positioned near the inner surface of the cylindrical wall of the 
cup-like hub 111 in accordance with the circumference of a circle required by 
LTO standard. Therefore, it is difficult to align each lock release pin 121 of the 
release pad 120, which is inserted slantwise into the cup-like hub 111, with 
each guide hole 122 securely, which will possibly lead to a defective mounting 
of the release pad 120 if a robot is introduced into the assembly. In this 
connection, it is inherently difficult to align each lock release pin 121 of the 
release pad 120 with each guide hole 122 seciurely, even if the release pad 120 
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can be inserted into the cup-like hub 111 horizontally when the inner 
circumference of the flange does not overhang the inner surface of the 
cylindrical wall (without rib 115b). The defective mounting of the release pad 
120 will also possibly occur if the mounting is performed by an assembly robot. 

SUMMARY OF THE INVENTION 
The first object of the present invention is to provide a magnetic tape 
cartridge, which permits the secure mounting of the release pad 120 with an 
assembly robot. 

As shown in FIG.23, the diameter of the opening of the cup-like hub 111 
is reduced by the thickness of the rib 115b, since the rib 115b provided for the 
upper flange 115 is mated with the inner cylindrical wall of the cup-like hub 
111. Thus, it has been difficult to mount the release pad 120, which is designed 
to be close to the inner cylindrical wall of the cup "like hub 111, inside the 
cup-like hub 111. When the release pad 120 is mounted inside the cup-like hub 
111 by a man, the mounting can be performed if two of three corners of the 
release pad 120 are first inserted slantwise imder the rib 115b. When an 
automated assembly such as introduction of a robot is appUed to the mounting, 
it has caused assembly mistakes due to the inevitable complex movements. 

The second object of the present invention to asses the problems is to 
enable an easy mounting of parts inside the cup -like hub 111 for the reel of the 
magnetic tape cartridge, in which the parts are mounted near the inner 
cylindrical waU of the cup-like hub 111. Further, the third object is to provide a 
method for assembling a magnetic tape cartridge, which allows an easy 
mounting of the parts such as the release pad 120 inside the cup -like hub 111 
of the reel 



A process for assembling the magnetic tape cartridge has been studied, 
in which a robot picks up the parts from the parts table that is placed around 
the assembly station of the magnetic tape cartridge, and mounts them on the 
lower half section waiting on the assembly station. It is difficult to utilize a 
5 robot to pick up the parts unless the horizontal direction of the parts to be 
mounted is arranged in line with that of the lower half section. 

Even if the robot picks up the parts successfully on the parts table, it is 
also difficult for the robot to mount the parts on the lower half section unless 
the horizontal direction of the parts to be mounted is arranged in line with 
10 that of the lower half section. 

Though the assembly described above would possibly be performed by a 
man, it will not be adopted since the assembly, which requires changes in the 
direction of the parts, the lower half section or the reel, is a great burden to a 
worker. 

15 The fourth object of the present invention to assess these problems is to 

provide a method for determining the relative position of a pair of parts to be 
assembled one on top of the other in the magnetic tape cartridge, which 
enables the assembly of the parts by coordinating the respective horizontal 
directions of the parts, when the magnetic tape cartridge is assembled. 

20 The present invention to address the first object according to claim 1 

provides a magnetic tape cartridge comprising^ a reel around which a magnetic 
tape is woimd; a cartridge case which houses the reel in a locked position; a 
release pad for releasing locking of the reel; and a cup -like hub of the reel in 
which the release pad is mounted, wherein a plurality of guide holes for 

25 allowing a pluraUty of lock release pins to penetrate, which extend from the 
lower surface of the release pad, are made in the periphery of a base plate of 
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the cup-like hub, and a plurality of pairs of guide ribs, which are capable of 
guiding the plurality of lock release pins to the plurality of guide holes, stand 
inside the cup-like hub corresponding to the plurality of guide holes. 

According to the magnetic tape cartridge of claiml, each pair of guide 
ribs, which projects from the base plate inside the cup-like hub, guides each 
lock release pin of the release pad to each guide hole, when the release pad is 
moxmted inside the cup-like hub by aligning each lock release pin of the 
release pad with each guide hole provided at the periphery of the base plate of 
the cup-like hub. Consequently, each lock release pin is inserted into each 
guide hole securely, and the release pad is thereby moimted inside the cup-like 
hub secxirely. 

In the magnetic tape cartridge according to claim 1, the guide ribs 
normally project from the periphery of the base plate inside the cup-like hub. 
However, the guide ribs may project from the lower portion of the inner 
cylindrical wall of the cup-Uke hub or the portion lying across the periphery of 
the base plate and the lower part of the inner cylindrical wall. It would be 
preferable to increase the gap of each pair of guide ribs in the direction of 
approaching of the lock release pin so that the pair of the guide ribs may guide 
the lock release pin smoothly. 

The present invention to address the first object according to claim 5 
provides a magnetic tape cartridge comprising^ a reel around which a magnetic 
tape is wound; a cartridge case which houses the reel in a locked position; a 
release pad for releasing locking of the reel; and a cup -like hub of the reel in 
which the release pad is mounted, the release pad comprising- a main pad 
which possesses a plurality of corners facing the inner surface of a cylindrical 
wall of the cup-like hub; and a plurality of lock release pins which extend from 
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the lower surfaces of the corners of the main pad and penetrate a base plate of 
the cup-like hub, wherein the inner circumference of a flange, which is placed 
on the opening side of the cup-like hub, overhangs the inner surface of a 
cylindrical wall of the cup-like hub and a plurality of cutouts are provided on 
the inner circumference of the flange, which permit each corner of the release 
pad to pass in an approximately horizontal position in the axial direction of the 
reel. 

According to the magnetic tape cartridge of claim 5, the release pad is 
held in an approximately horizontal mounting position over the cup-like hub 
and each corner of the pad is aUgned with each cutout of the upper flange, 
when the release pad is mounted inside the cup-like hub of the reel. 
Subsequently, the release pad is lowered with the lock release pins downward 
into the cup-like hub in the reel axial direction while the release pad is kept in 
an approximately horizontal mounting position. The release pad is inserted 
into the cup-Uke hub by allowing each corner of the pad to pass each cutout. 
Then the release pad is mounted inside the cup-like hub securely by inserting 
each lock release pin into each guide hole made at the periphery of the base 
plate of the cup-like hub. Therefore, the magnetic tape cartridge according to 
claim 5 enables a secure mounting of the release pad by an assembly robot, 
since the release pad can be brought into the cup-like hub without tilting in an 
approximately horizontal mounting position. 

In the magnetic tape cartridge according to claim 5, if each cutout of the 
upper flange is positioned so that it is over each guide hole, the mounting of 
the release pad will be much easier, since each lock release pin can be inserted 
into each guide hole just by dropping the release pad which is brought into the 
cup-like hub in an approximately horizontal position. 



The magnetic tape cartridge according to claim 5 achieves the first 
object of the invention. That is - when the release pad is mounted inside the 
cup-like hub of the reel, the release pad is kept over the cup-like hub in an 
approximately horizontal mounting position and each corner of the pad itself is 
aligned with each cutout of the upper flange. Subsequently, the release pad in 
an approximately horizontal position is lowered with the lock release pins 
downward into the cup-like hub in the reel axial direction. And each comer of 
the release pad passes each cutout, thereby bringing the release pad into the 
cup-like hub. Each lock release pin is aligned with and inserted into each guide 
hole made at the periphery of the base plate of the cup-like hub, so that the 
release pad is mounted inside the cup-like hub securely. Therefore, the 
magnetic tape cartridge according to the invention enables a secure mounting 
of the release pad by an assembly robot, since the release pad can be brought 
into the cup -like hub in an approximately horizontal mounting position, 
different from the prior art which requires tilting of the release pad. 

The present invention to address the second object according to claim 7 
provides a magnetic tape cartridge comprising: a cup-like hub; and a reel in 
which parts of the magnetic tape cartridge are mounted near the inner surface 
of a cylindrical wall of the cup-like hub, wherein the reel comprises: an upper 
flanged hub in which an upper flange is integrally molded with the end of an 
opening of the cup -like hub; and a lower flange which is fixed to a base plate of 
the cup -like hub. 

The reel of the magnetic tape cartridge according to claim 7 will not 
require the decrease in the diameter of the opening, since the upper flange is 
integrally molded with the end of the opening of the cup-like hub. Therefore, 
when the parts such as the lock mechanism are mounted in the cup-like hub, 
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they will be easily done without complex operations such as inserting a part 
tilted into the cup "like hub. 

The present invention to address the second object according to claim 8 
provides a magnetic tape cartridge comprising- a cup-like hub; and a reel in 
which parts of the magnetic tape cartridge are mounted near the inner surface 
of a cylindrical wall of the cup -like hub, wherein the reel comprises^ a lower 
flanged hub in which a lower flange of a disk-like plate is integrally molded 
with the outer circumference of a base plate of the cup-like hub; and an upper 
flange of a disk-like plate which is fixed on the end of an opening of the 
cup-like hub, wherein a fitting rib for centering the upper flange with the 
lower flanged hub projects from the upper flange around the inner 
circumference, and the inner diameter of the end of the opening of the cup like 
hub is increased by reducing the thickness of the wall of the cup-Uke hub in 
order to provide a fitting portion with which the fitting rib is mated. 

The magnetic tape cartridge according to claim 8 permits the fitting rib 
for centering, which projects from the upper flange, to mate with the cup-like 
hub, since the diameter of the opening of the cup-like hub of the reel is 
increased by thinning the wall of the opening end. Therefore, the assembly can 
be easfly performed for the parts to be mounted close to the inner 
circumference of the cup -like hub. 

The magnetic tape cartridge according to claims 7 and 8 achieves the 
second object of the invention and enables an easy assembly of the parts inside 
the cup -like hub of the reel. 

The present invention to address the third issue according to claim 9 
provides a method for assembling a magnetic tape cartridge, the magnetic tape 
cartridge comprising- a reel wound with a magnetic tape and housed in a 



cartridge case including a lower flanged hub in which a lower flange of a 
disk-like plate is integrally molded with the outer circumference of a base 
plate of a cup-like hub; an upper flange of a disk-like plate which is fixed to the 
end of an opening of the cup-like hub; a fitting rib which projects fi-om the 
upper flange around the inner circumference for centering the upper flange 
with the lower flanged hub; and a plurality of parts of the magnetic tape 
cartridge, which are mounted near the inner surface of a cylindrical wall of the 
cup-like hub, the method comprising the steps of mounting the parts in the 
cup-like hub of the lower flanged hub; and fixing the upper flange on the end of 
the opening of the cup-like hub. 

The method for assembling the magnetic tape cartridge according to 
claim 9 enables the assembly, in which the upper flange is fixed to the end of 
the opening of the cup-like hub by aligning with the hub by means of the 
fitting rib after the parts of the magnetic tape cartridge are mounted near the 
inner surface of the cylindrical wall of the cup -like hub. Therefore, the fitting 
rib of the upper flange will not cause any interference with mounting of the 
parts. 

The assembly method of the magnetic tape cartridge according to claim 
9 achieves the third object: the fitting rib of the upper flanire does not interfere 
with mounting of the parts, thus allowing an easier mounting, since the upper 
flange is fixed after the parts are mounted near the inner surface of the 
cylindrical wall of the cup -like hub. 

The present invention to address the fourth object according to claim 11 
provides a method for determining a relative position of a part of a magnetic 
tape cartridge comprising at least a pair of parts which is mated one on top of 
the other, the method comprising the steps of. detecting a first horizontal 
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direction of a first part relative to a second horizontal direction of a second 
part; and coordinating the directions of the parts by rotating one of the parts 
based on the detected values. 

The method of relative positioning of the mounting parts of a magnetic 
tape cartridge according to claim 11 gives an easier mounting of parts, since 
the horizontal directions of the parts to be mated one on top of the other are 
aligned in advance. 

A method of determining a relative direction of the moxmting parts of 
the magnetic tape cartridge according to claim 11 accomplishes the fourth 
object. It will permit an easier mating of the parts for the magnetic tape 
cartridge since the horizontal directions of a pair of the parts to be mated one 
on top of the other are coordinated in advance and the mating is performed 
subsequently. It will prevent the work delay caused by the defective mating, 
thereby improving the productivity. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG.l is an exploded perspective view showing the structure of a 

magnetic tape cartridge. 

FIG.2 is a perspective view of the release pad according to the first 

embodiment. 

FIG. 3 is a top view showing the structure of the inside of the cup "like 
hub according to the first embodiment. 

FIG.4 is a top view showing the holding of the release pad d\iring its 
mounting according to the first embodiment. 

FIG.5 is a perspective view illustrating the mounting of the release pad 
on the cup-like hub of the reel according to the first embodiment. 
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FIG.6 is a top view illustrating the mounting of the release pad on the 
cup "like hub of the reel according to the first embodiment. 

FIG.7 is a top view showing the structure of the inside of the cup-Uke 
hub according to the second embodiment. 

FIG.8 is a perspective view of the release pad according to the second 
embodiment. 

FIG.9 is a top view showing the holding of the release pad during its 
mounting according to the second embodiment. 

FIG. 10 is a perspective view illustrating the mounting of the release pad 
on the cup-like hub of the reel according to the second embodiment. 

FIG. 11 is a top view illustrating the mounting of the release pad on the 
cup-like hub of the reel according to the second embodiment. 

FIG. 12 is an enlarged perspective section view showing the reel 
according to the third embodiment. 

FIG. 13 is an exploded perspective view showing the structure of the 
magnetic tape cartridge according to the third embodiment. 

FIG. 14 is an enlarged perspective section view showing the reel 
according to the third embodiment. 

FIG.15A is an enlarged perspective section view of the reel and Fig-15B 
is an enlarged view illustrating the melt-bonded part of the flanged hub and 
the upper flange according to the fifth embodiment. 

FIG. 16 is a section view showing the ultrasonic melt-bonding machine 
which is used for the melt-bonding of the reel according to the fifth 
embodiment. 

FIG. 17 is a section view showing the method for assembling the reel of 
the method for assembling the magnetic tape cartridge according to the fifth 
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embodiment. 

FIG. 18 is an illustrative view of the assembly station of the magnetic 
tape cartridge according to the sixth embodiment (first aspect). 

FIG. 19 is a view of details illustrating the main part of the direction 
correction unit of the release pad of the magnetic tape cartridge shown in 
FIG. 18 according to the sixth embodiment (first aspect). 

FIG.20 is an illustrative view of the assembly station of the magnetic 
tape cartridge according to the sixth embodiment (second aspect). 

FIG.21 is a view illustrating the direction correction xmit of the release 
pad of the magnetic tape cartridge according to the sixth embodiment (second 
aspect). 

FIG.22 is a view illustrating the lower half section and the release pad 
seeing firom above the tray according to the sixth embodiment (second aspect). 
Fig.23 is a section view showing the reel of the prior art. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The preferred embodiments of the present invention will now be 
described with reference to the accompanying drawings. 

The structure of a magnetic tape cartridge is described referring to 
FIG.l before starting the description of individual embodiments. 

As shown in FIG.l a magnetic tape cartridge, which is in conformity to 
the LTO standard- Inside a cartridge case 1 including a lower half section lA 
and an upper half section IB, are housed a single reel 2 around which a 
magnetic tape MT is wound, a lock plate 3 for locking the rotation of the reel 2, 
a compression coil spring 4, a release pad 5 for releasing locking of the reel 2, a 
shding door 6 for opening or closing a magnetic tape extracting opening IC 
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Ijring across the lower half section lA and the upper half section IB of the 
cartridge case 1, a torsion coil 7 pressing the sliding door 6 in the closing 
direction, an inadvertent erasing protection claw 8 and a cartridge memory 9. 

The reel 2 has a cup-like hub 2A with an opening toward the upper half 
section IB in the center. The release pad 5, the lock plate 3 and the 
compression coil spring 4 are sequentially mounted inside the cup-like hub 2A. 
The outer surface (lower surface) of a base plate 2B of the cup-like hub 2A is 
exposed outside the cartridge case 1 through a circular opening ID made in the 
center of the lower half section lA. A face gear 2C (see FIG. 10) is provided 
around the periphery of the outer sxirface of the base plate 2B. The face gear 
2C engages with another face gear of the reel drive mechanism of a drive unit 
(not shown), into which the magnetic tape cartridge is loaded, and rotates the 
reel 2. A metal plate 2W (see FIG.IO) which is attracted by the magnet of the 
reel drive mechanism of the drive unit (not shown) is inserted inside the face 
gear 2C of the outer surface of the base plate 2B. 

As shown in FIG.l, a lower flange 2H of a disk-like plate extends 
radially from the outer rim of the base plate 2B of the cup-like-hub 2A and is 
integrally molded to form a flanged hub 20. 

Three guide holes 2D (only one is shown in FIG.l), which guide lock 
release pins 5B extending from the lower surface of a main pad 5A of the 
release pad 5, are provided around the periphery of the base plate 2B of the 
cup-like hub 2A of the reel 2 (see FIG.3). These guide holes 2D are laid out 
around the circumference of a circle with the radius specified by the LTO 
standard at the equal intervals near the inner surface of a cylindrical wall 2Z 
of the cup -like hub 2 A, and made within the width of the gear tooth. An 
engagement member stands in between the neighboring two of the three guide 
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holes 2D, three locations (only two locations shown in FIG.l) on the periphery 
of the inner surface (upper surface) of the base plate 2B of the cup-like hub 2A 
(see FIG. 3). An engagement plane 2E of sawtooth with a cross section of 
triangle, which has a radial tooth trace, is formed on the top of each 
engagement member. A plurality of reinforcing ribs 2F are provided on the 
inner surface of the cylindrical wall 2Z of the cup-like hub 2A vertically, 
avoiding the interference with the guide holes 2D. 

As shown in FIG.l, the lock plate 3 has a disk-like main plate 3A, which 
can be housed in the cup-like hub 2A of the reel 2, On the periphery of the 
lower surface of the main plate 3A an engagement plane 3B of sawtooth with a 
cross section of triangle is formed, which has a radial tooth trace and can be 
engaged or disengaged with the engagement plane 2E in the cup-like hub 2A. 
In the middle of the upper plane of the main plate 3A is placed an engagement 
tube 3C with a cross-like section, into which an engagement projection (not 
shown) standing in the middle of the inner plane of the upper half section IB 
is inserted. And the lock plate 3 is pressed by the compression coil spring 4 
which is installed around the engagement tube 3C and interposed between the 
upper half section IB and the lock plate 3, thereby engaging the engagement 
plane 3B of sawtooth with a cross section of triangle with the engagement 
plane 2E on the base plate 2B of the cup-like hub 2A detachably. 

The release pad 5 includes the main pad 5A, which is of an 
approximately equilateral triangle plate with corners 5Y shaped like an arc 
and interposed between the inner (upper) surface of the base plate 2B of the 
cup-like hub 2A and the lock plate 3. Three cyUndrical lock release pins 5B 
(only two are shown in FIG. 1), which are guided by the three guide holes 2D 
respectively (only one shown in FIG.l) that are made on the base plate 2B of 
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the cup-like hub 2A, extend continuously from arc-like side surfaces 5C on the 
lower surfaces of the respective corners 5Y. In the middle of the main pad 5A 
is formed a spherical projection 5D, which makes point contact with another 
spherical projection (not shown) formed in the middle of the lower surfiace of 
the main plate 3A of the lock plate 3. Three chuck guide holes 5E are provided 
on the main pad 5A, lying in between the spherical projection 5D and each 
corner 5Y. 

[First Embodiment (corresponding to claim 1)1 

The first embodiment according to the present invention will now be 
described referring to FIGS.l - 6. 

As shown enlarged in FIG.2, three chuck guide holes 5E are provided on 
the main pad 5A of the release pad 5, lying in between the spherical projection 
5D and each corner 5Y. On each upper edge of the main pad 5A is provided a 
chamfered surface 5F, which allows a clearance between the main pad 5A and 
each reinforcing rib 2F projecting from the inner cylindrical wall 2Z of the 
cup-like hub 2A shown in FIG.l. An appropriate angle is selected, for example, 
within the range of 30 to 60 deg. for the angle of the chamfered surface 5F. 

In the reel 2 shown in FIG.l, the inner circumference of an upper flange 
2G, which is melt-bonded to the opening side of the cup-like hub 2A, overhangs 
the inner surface of the cyUndrical waU 2Z of the cup-like hub 2A, facing the 
guide holes 2D as shown by the two-dot chain line in FIG.3. In order to make 
mounting of the release pad 5 (see FIG.2) inside the cup-like hub 2A easier, 
guide ribs 2X, which are capable of guiding the lock release pins 5B towards 
the guide holes 2D, are prepared for the respective guide holes 2D. 

As shown enlarged in FIG.3, a pair of guide ribs 2X project from the 
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base plate 2B, disposed at both sides of each guide hole 2D in the 
circumferential direction of the cylindrical wall 2Z of the cup -like hub 2A. Each 
pair of guide ribs 2X is so arranged that the gap between them increases as it 
comes closer to the center of the base plate 2B in order that each pair of guide 
ribs 2X may guide each lock release pin 5B smoothly. The height of each pair 
of guide ribs 2X is set lower than that of each engagement plane 2E so that 
each pair of guide ribs 2X may not interfere with the engagement plane 3B of 
the lower surface of the lock plate 3. 

In the assembly of the magnetic tape cartridge according to the first 
embodiment, the release pad 5 is mounted inside the cup-like hub 2A of the 
reel 2 by an assembly robot (not shown). The assembly robot inserts a pair of 
chucks CH into two of three chuck guide holes 5E fi:om above and holds the 
main pad 5A, with the releasing pin 5B which is positioned near the remaining 
third chuck guide hole 5E as a head (see FIG.4). And the assembly robot 
inserts the release pad 5 into the cup -like hub 2A, allowing the release pad 5 to 
pass the inner circumference of the upper flange 2G of the reel 2 with the head 
lock release pin 5B tilted downward as shown in FIG.5. 

The assembly robot lowers the rear of the main pad 5A to decrease the 
tilt of the release pad 5, moving the head lock release pin 5B close to one of the 
three gxiide holes 2D on the base plate 2B of the cup-like hub 2A. And the 
assembly robot adjusts the position of the head lock release pin 5B to this 
guide hole 2D (see FIG.6). The pair of the guide ribs 2X projecting from the 
base plate 2B, which is placed at both sides of the guide hole 2D, will guide the 
head lock release pin 5b to the guide hole 2D. Therefore, the position of the 
head lock release pin 5B is adjusted to the corresponding guide hole 2D 
securely. 
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Subsequently, the robot opens the chuck CH to release holding of the 
main pad 5A, dropping the release pad 5 on the base plate 26 inside the 
cup-like hub 2A. Two pairs of guide ribs 2X (see FIG.3), which are placed at 
the both sides of the remaining two guide holes 2D, guide two lock release pins 
5B extending from the rear of the main pad 5A to the corresponding two guide 
holes 2D respectively. Consequently, the three of the lock release pins 5B of 
the release pad 5 are inserted into the respective guide holes 2D, thereby 
mounted inside the cup-like hub 2A securely. 

Though the guide ribs 2X project from the base plate 2B of the cup -like 
hub 2A in the magnetic tape cartridge according to the first embodiment, the 
guide ribs 2X according to the present invention may instead project from the 
inner surface of the cylindrical wall 2Z of the cup -like hub 2A or from both the 
base plate 2B and the inner surface of the cylindrical wall 2Z. 

In the description of the magnetic tape cartridge according to the first 
embodiment, it is assumed that the inner circumference of the upper flange 2G, 
which is melt-bonded to the opening side of the cup-like hub 2A, overhangs the 
inner surface of the cylindrical wall 2Z of the cup -like hub 2A. Though, the 
description is appUed not only to the tape cartridge of this type but also to 
another tape cartridge, in which the iimer circumference doesn't overhang the 
opening of the cup-like hub 2A. In the latter magnetic tape cartridge, it is 
possible to bring the release pad 5 into the cup -like hub 2A in an 
approximately horizontal configuration. Each pair of guide ribs 2X is also 
capable of guiding each lock release pin 5B of the release pad 5, which 
approaches from above to each guide hole 2D made at the periphery of the base 
plate 2B of the cup-like hub 2A, adjusting to each guide hole 2D. As a result, 
each lock release pin 5B of the release pad 5 is inserted into each guide hole 
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2D and the release pad 5 is thereby mounted inside the cup-like hub 2A 
securely. 

The magnetic tape cartridge according to claim 1 accomplishes the first 
object of the present invention, enabling secxire assembly of the release pad 
with an assembly robot. 

[Second Embodiment (corresponding to claim 5)] 

The second embodiment of the present invention will be described 
referring to FIG.l and FIGS. 7 - 11. 

As shown in FIG.l, the upper flange 2G is melt-bonded to the opening 
side of the cup -like hub 2A of the reel 2. Since the inner circumference of the 
upper flange 2G is mated with the iimer cylindrical wall 2Z of the cup"like hub 
2A with spigot joint (see FIG. 10), the inner circumference of the upper flange 
2G overhangs the inner surface of the cylindrical wall 2Z of the cup -like hub 
2A, facing the gmde holes 2D as shown by the two-dot chain line in FIG.7. 
Each pair of guide ribs 2X, which is capable of guiding each guide pin 5B of the 
release pad 5 downward to each guide hole 2D, projects from both sides of each 
guide hole 2D on the base plate 2B of the cup -like hub 2A. 

The height of each pair of guide ribs 2X is set lower than that of each 
engagement plane 2E of sawtooth with a cross section of triangle so that each 
pair of guide ribs 2X may not interfere with the engagement plane 3B of 
sawtooth with a cross section of triangle (see FIG.l) of the lower surface of the 
lock plate 3 to be described later. 

The outer (lower) surface of the base plate 2B of the cup like hub 2A is 
exposed outside the cartridge case 1 through the circular opening ID made in 
the center of the lower half section lA. The face gear 2C (see FIG. 10) is 
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provided around the periphery of the outer (lower) surface of the base plate 2B. 
The guide holes 2D are made within the width of the gear tooth of the face 
gear 2C. The metal plate 2W is inserted inside the face gear 2C. The face gear 
2C engages with another face gear of the reel drive mechanism of a drive unit 
(not shown), into which the magnetic tape cartridge according to the second 
embodiment is loaded. The metal plate 2W is attracted by the magnet of the 
reel drive mechanism of the drive unit. On that occasion, the lock release pins 
5B of the release pad 5, which penetrate the guide holes 2D, are pushed back 
toward the lock plate 3. The lock plate 3 is pressed toward the upper half 
section IB resisting the compression coil spring 4, and thereby locking of the 
reel 2 is released. Then, the reel 2 is rotationally driven by the reel drive 
mechanism of the drive unit. 

The release pad 5 includes the main pad 5A which is interposed between 
the inner (upper) surface of the base plate 2B of the cup-like hub 2A and the 
lock plate 3, and the three lock release pins 5B which are inserted into the 
three guide holes 2D (see FIG.7) made on the base plate 2B. As shown in FIGS. 
8 and 9, the main pad 5A is of an approximately equilateral triangle plate, 
each corner 5Y of which is shaped like an arc. Each lock release pin 5B is 
integrated with each corner 5Y of the main pad 5A, extending continuously 
from each corner 5Y in a cylindrical shape. In the middle of the main pad 5A is 
formed the spherical projection 5D, which makes point contact with another 
spherical projection (not shown) formed in the middle of the lower surface of 
the main plate 3A of the lock plate 3 (see FIG.l), Further, three chuck guide 
holes 5E are provided on the main pad 5A, lying in between the spherical 
projection 5D and the respective corners 5Y. 

As shown in FIGS. 10 and 11, on the inner circumference of the upper 
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flange 2G of the reel 2 is formed three cutouts 2K, which enable the corners 5Y 
of the main pad 5 to pass in the axial direction of the reel 2 while the release 
pad 5 is held horizontally. Specifically, on the inner circumference of the upper 
flange 2G are formed three cutouts 2K, which enable the corners 5Y of the 
main pad 5A of the release pad 5 that is held horizontal over the cup^like hub 
2A to pass into the cup-like hub 2A along with the lock release pins 5B. Each 
cutout 2K has an arc larger than that of each corner 5Y and is located right 
above each guide hole 2D which is made inside the cup-like hub 2A. 

In the assembly of the magnetic tape cartridge according to the second 
embodiment, the release pad 5 is moimted inside the cup-like hub 2A of the 
reel 2 by an assembly robot (not shown). The assembly robot inserts a pair of 
chucks CH into two of the three chuck guide holes 5E and holds the main pad 
5A (see FIG.9). And the assembly robot, as shown in FIG. 10, carries the 
release pad 5 right above the cup-like hub 2A of the reel 2, and adjusts 
rotationally each corner 5Y to be right above each cutout 2K of the upper 
flange 2G while the main pad 5A is held in an approximately horizontal 
mounting position in advance. 

Subsequently, the assembly robot lowers the release pad 5 in the 
direction of the axis of the reel 2, each lock release pin 5B toward the cup-like 
hub 2A while the main pad 5A is kept in an approximately horizontal 
mounting position. This operation allows each corner 5Y to pass each cutout 
2K of the upper flange 2G along with each lock release pin 5B, thereby 
bringing the release pad 5 into the cup-like hub 2A (see FIG.ll). 

The assembly robot lowers the release pad 5 further and brings each 
lock release pin 5B fi*om above close to each guide hole 2D inside the cup -like 
hub 2A. Each pair of guide ribs 2X, which is placed at both sides of each guide 
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hole 2D, guides, each lock release pin 5B, which approaches from above, to each 
guide hole 2D securely. 

Subsequently, the robot opens the chuck CH to release holding of the 
main pad 5A, dropping the release pad 5 on the base plate 2B inside the 
cup-like hub 2A. The three of the lock release pins 5B of the release pad 5 are 
inserted into the guide holes 2D, and thereby the release pad 5 is mounted 
inside the cup-like hub 2A securely (see FIG.ll). 

In the description of the magnetic tape cartridge according to the second 
embodiment, it is assumed that the main pad 5A of the release pad 5 is of an 
equilateral triangle plate and each lock release pin 5B is cylindrical. Though, 
the shape of the main pad 5A may be of a square, a star or a propeller; and the 
cross section of the lock release pin 5B may be of an oval, a triangle or a 
rectangle. The top view of each cutout 2K of the upper flange 2G is not limited 
to an arc as long as each cutout 2K is capable of allowing each corner 5Y of the 
release pad 5 to pass. 

The magnetic tape cartridge according to the second embodiment 
achieves the first object of the present invention, enabUng secure assembly of 
the release pad 5 with an assembly robot. 

[Third Embodiment (corresponding to claim 7)] 

The third embodiment of the present invention will be described 
referring to FIGS. 12 and 13. 

As shown in FIG. 12 which shows an enlarged perspective section view of 
the reel 2, the reel 2 according to the third embodiment has a upper flanged 
hub 20, in which the upper flange 2G of a disk-like plate is integrally molded 
with the cup-like hub 2A at the edge of the upper opening. A lower flange 2H, 
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which is a separate part and a disk-like plate with a circidar fitting hole 2V in 
its center, is mated with and melt-bonded to the lower end of the outer 
circumference of the cup -like hub 2A with ultrasonic melt-bonding. In this 
connection, aroimd the lower end of the outer circumference of the cup -like 
hub 2A is formed a positioning portion 2U, where the outer diameter is 
reduced to fit to the diameter of the fitting hole 2V for positioning the lower 
fiange 2H. 

FIG. 13 is an exploded perspective view illustrating the structure of the 
magnetic tape cartridge including the upper flanged hub 20 according to the 
third embodiment. The explanations will be omitted for the items of FIG. 13, 
which are the same as those of FIG. 1, bearing the same sjmibols. 

The process for assembling the magnetic tape cartridge according to the 
third embodiment will be described referring to FIG. 13. First the reel 2 is 
placed on the lower half section lA. Each lock release pin 5B is fitted into each 
guide hole 2D of the reel 2 and the release pad 5 is mounted inside the cup-like 
hub 2A of the reel 2. Next the lock plate 3 is placed on the release pad 5 in a 
prescribed position by inserting the lock plate 3 inside the cup-like hub 2A. 
Then the parts such as the compression coU spring 4 and the sliding door 6, etc. 
are mounted on the lower half section lA, and the upper half section IB is 
mated with and fixed to the lower half lA by the screws (not shown). 

Though the release pad 5 and the lock plate 3 are mounted close to the 
inner surface of the cylindrical wall 2Z of the cup -like hub 2A, the difficulty in 
the assembly caused by the clearance will not occur. The reason for it is that 
the smooth opening can be attained for the reel 2 according to the third 
embodiment since the upper flange 2G is integrally molded with the cup-like 
hub 2A. Therefore the release pad 5 and the lock plate 3 can be mounted only 
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by dropping them without tilting. This allows easy and secure assembly when 
it is performed by a robot as well as a man. 

It will now be appreciated from the foregoing description that the 
present invention is not limited to the particular illustrated embodiment 
discussed above and may be carried out in various modified forms. This 
invention allowing easy assembly can be applied not only to the release pad 5 
and the lock plate 3 but also to any other parts that are mounted near the 
inner surface of the cylindrical wall 2Z of the cup-like hub 2A. This invention 
will especially benefit a great deal the assembly of a magnetic tape cartridge of 
LTO standard as described in the third embodiment, since the release pad 5, 
the lock release pins 5B of which are to be located on the circumference close to 
the cylindrical wall 2Z of the cup -like hub 2A, needs to be mounted in the 
cup-like hub 2A. 

Not only the vdtrasonic melt-bonding but also another melt-bonding 
such as the heat bonding, or other methods such as adhesion by an adhesive, 
force fit with a tightening margin, screw-in or fixing by a screw can be applied 
to fixing of the cup-like hub 2A and the lower flange 2H. 

The reel 2 of the magnetic tape cartridge according to the third 
embodiment of the present invention achieves the second object of the present 
invention, thereby enabling easy moimting of the parts inside the cup -like hub 
2A. 

[Fourth Embodiment (corresponding to claim 8)1 

The fourth embodiment of the present invention will be described 
referring to FIGS. 1 and 14. 

As shown in FIG. 14 which shows an enlarged perspective section view of 
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the reel 2, the reel 2 according to the fourth embodiment has a lower flanged 
hub 20', in which a lower flange 2H' of a disk-like plate is integrally molded 
with the cup "like hub 2A at the circumference of the base plate 2B. An upper 
flange 2G', which is a separate part and a disk-like plate, is melt-bonded to the 
edge of the opening of the cup-like hub 2A with the ultrasonic melt-bonding. A 
fitting rib 2J projects firom the upper flange 2G' toward the cup-like hub 2A 
throughout around the hole made in the center of the upper flange 2C\ On the 
other hand, at the end of the opening of the cup-like hub 2A is formed a fitting 
portion 2T, in which the thickness of the cylindrical wall 2Z of the cup -like hub 
2A is reduced or the inner diameter is increased for fitting it to the outer 
diameter of the fitting rib 2J. In this connection the fitting portion 2T is 
formed by reducing the thickness of the cylindrical wall 2Z by the thickness of 
the fitting rib 2J. Thus the inner diameter of the fitting rib 2J is in accordance 
with that of the cylindrical wall 2Z, and therefore the smooth opening of the 
cup -like hub 2A will be attained. 

It would be preferable to determine the reduction in the thickness of the 
cylindrical wall 2Z of the cup-like hub 2A at the opening and the increase in 
the diameter of the fitting rib 2J by taking into account the position of the 
parts to be moimted inside the cup-like hub 2A. More specifically, it would be 
preferable to determine the inner diameter and thickness of the fitting rib 2J 
and the fitting portion 2T so that the area of the parts to be mounted may fall 
inside the projected inner diameter of the fitting rib 2J when the fitting rib 2 J 
is projected to the base plate 2B of the cup-like hub 2A from above the opening, 
even if the inner diameter of the fitting rib 2J is smaller than that of the 
cylindrical wall 2Z. The parts thereby can be mounted easily since the 
clearance is maintained when they are lowered inside the cup -like hub 2A 
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without tilting. 

Applying the above discussion to the magnetic tape cartridge according 
to the foxirth embodiment, the inner diameter and thickness of the fitting rib 
2J and the fitting portion 2T are determined so that the clearance may be 
maintained by positioning the guide holes 2D of the reel 2 within the projected 
inner diameter of the fitting rib 2J, when the fitting rib 2J is projected to the 
base plate 2B of the cup-like hub 2A from above the opening. 

The process for assembling the magnetic tape cartridge according to the 
fourth embodiment will be described below. First the reel 2 is placed on the 
lower half section lA. Each lock release pin 5B is fitted into each guide hole 2D 
of the reel 2 and the release pad 5 is mounted inside the cup-like hub 2A of the 
reel 2. Next the lock plate 3 is placed on the release pad 5 in a prescribed 
position by inserting the lock plate 3 inside the cup-like hub 2A. Then the 
parts such as the compression coil spring 4 and the sliding door 6, etc. are 
mounted on the lower half section lA, and the upper half section IB is mated 
with and fixed to the lower half lA by the screws (not shown). 

Though the release pad 5 and the lock plate 3 are mounted close to the 
inner surface of the cylindrical wall 2Z of the cup -like hub 2A, the difficulty in 
the assembly caused by the clearance will not occur. The reason for it is that 
the diameter of the opening can be increased as much as the reduction in the 
thickness of the cylindrical wall 2Z of the cup-like hub 2A at the opening. 
Centering of the lower flanged hub 20' and the upper flange 2G* is performed 
by inserting the fitting rib 2J of the upper flange 2G' into the fitting portion 2T, 
which is formed at the opening of the cup -like hub 2A by reducing the 
thickness, thereby realizing the increase in the opening diameter. Therefore 
the release pad 5 and the lock plate 3 can be mounted only by dropping them 
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without tilting. This allows easy and secure assembly when it is performed by 
a robot as well as a man. 

It will now be appreciated from the foregoing description that the 
present invention is not limited to the particidar illustrated embodiment 
discussed above and may be carried out in various modij&ed forms. This 
invention can be applied not only to the release pad 5 and the lock plate 3 but 
also to any other parts which are mounted near the cylindrical wall 2Z of the 
cup-like hub 2A. This invention wiQ especially benefit a great deal the 
assembly of a magnetic tape cartridge of LTO standard as described in the 
fourth embodiment, since the release pad 5, the lock release pins 5B of which 
are to be located on the circumference close to the cylindrical wall 2Z, needs to 
be mounted in the cup -like hub 2A. 

Not only the idtrasonic melt-bonding but also another melt-bonding 
such as the heat bonding, or other methods such as adhesion by an adhesive, 
force fit with a tightening margin, screw"in or fixing by a screw can be applied 
to fixing of the cup-like hub 2A and the upper flange 2G'. 

The reel 2 of the magnetic tape cartridge according to the fourth 
embodiment of the present invention achieves the second object of the present 
invention, thereby enabling easy mounting of the parts inside the cup-like hub 
2A. 

[Fifth Embodiment (corresponding to claim 9)] 

The fifth embodiment of the present invention will be described 
referring to FIGS. 1 and 15 - 17. 

As shown in FIGS.15A and 15B which show enlarged perspective 
section views of the reel 2, the reel 2 according to the fifth embodiment has the 
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lower flanged hub 20', in which the lower flange 21? of a disk-like plate is 
integrally molded with the cup-like hub 2A at the circumference of the base 
plate 2B. The upper flange 2G\ which is a separate part and a disk-like plate, 
is melt-bonded to the edge of the opening of the cup-like hub 2A with 
ultrasonic melt-bonding. On the end of the opening of the cup-like hub 2A is 
formed a melt-bonding portion 2M, in which a step is made around the inner 
periphery. The fitting rib 2J projects from the upper flange 2G' toward the 
cup-like hub 2A throughout around the hole made in the center of the upper 
flange 2C\ The outer diameter of the fitting rib 2J is adjusted to fit to the 
diameter of the cylindrical wall 2Z so that the lower flanged hub 20' and the 
upper flange 2G' are centered. And a melt-bonding projection 2L, which is to 
melt at melt-bonding, projects from the rear surface of the upper flange 2G' 
throughout its circumference near the fitting rib 2J. The melt-bonding 
projection 2L shown in FIGS. 15A and 15B is melt-bonded to the melt-bonding 
portion 2M of the cup -like hub 2 A. 

As shown in FIG. 16, an ultrasonic melt-bonding machine S, which is 
used for melt-bonding the upper flange 2G to the flange hub 20' of the reel 2, 
includes a table 10 on which the lower flanged hub 20' of a melt-bonded work 
is installed and a melt-bonding horn 30 which interposes the reel 2 with the 
table 10 and melt-bonds the upper flange 2G' to the lower flanged hub 20' 
generating ultrasonic waves. 

The table 10 has a rotation table 11, which serves as a support for the 
reel 2 at ultrasonic melt-bonding and a measurement table with rotation for 
measuring the surface deflection of the lower flange 2K and the upper flange 
2G', and a fixtiure 15 on which the rotation table 11 is installed. 

The rotation table 11 includes a cylindrical seat 12 with a base which 
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can rotate on the fixture 15 as well as supporting the load at melt^bonding by 
holding the face gear 2C of the lower flanged hub 20', a positioning cylinder 13 
which is inserted into the cylindrical seat 12 and performs the positioning in 
contact with the inside of the face gear 2C, a rotation joint 91 which receives 
the rotation torque of a rotation shaft 17 of the fixture 15 with a key or a 
spline and a bolt 92 which connects the items mentioned above. The 
positioning cylinder 13 is made of a magnetic material and capable of 
attracting the metal plate 2W of the lower flanged hub 20' with magnetic force, 
thereby fixing the lower flanged hub 20' on the rotation table 11. 

The rotation shaft 17 has a joint hole 17a, which engages with the 
rotation joint 91, transfers the rotation torque to the rotation table 11. The 
rotation shaft 17, the end of which is connected to a stepping motor or a servo 
motor (not shown), is given a rotational control. 

The fixture 15 includes a base 16 secured on the table (not shown), 
which is for mounting the ultrasonic melt-bonding machine S, and the rotation 
shaft 17 which is supported rotationally fi:ee by upper and lower radial ball 
bearings 93 within the hole provided in the center of the base 16. 

The melt-bonding horn 30 generates ultrasonic waves and vibrates the 
lower flanged hub 20' and the upper flange 2G' to produce fidctional heat, 
thereby melt-bonding the melt-bonding portion 2M and the melt-bonding 
projection 2L. The melt-bonding horn 30, which has the equivalent diameter as 
that of the cup -like hub 2A in order to be in contact with the rim of the opening 
of the upper flange 2G', can be handled by an operator; such as lowering, 
pressurizing, generating ultrasonic waves and lifting. 

Next the method for assembling the magnetic tape cartridge will be 
described. 
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The method for assemhling the reel 2 will be described first. As shown in 
FIG. 17, the lower flanged hub 20' is fixed on the rotation table 11 of the 
ultrasonic melt-bonding machine S with magnetic force. The release pad 5 is 
mounted inside the cup-like hub 2A of the lower flanged hub 20'. The release 
pad 5 is mounted inside the cup-like hub 2A by lowering it in a horizontal 
position and fitting each lock release pin 5B into each guide hole 2D on the 
base plate 2B of the cup-like hub 2A, since the upper flange 2G' has not yet 
been mounted on the lower flanged hub 20'. Then the upper flange 2G' is 
mounted on the opening of the cup-like hub 2A of the lower flanged hub 20', on 
which the release pad 5 has been mounted. The lower flanged hub 20' and the 
upper flange 2G' are melt-bonded by the melt-bonding horn 30. 

The reel 2 assembled as described above is carried to the assembly line 
after the magnetic tape MT is wound around the cup-like hub 2A and the reel 
2 is mounted on the lower half section lA. On the assembly line, various parts 
such as the lower half section lA on which the reel 2 is mounted, the upper 
half section IB and the sliding door 6 are set in a prescribed position" on the 
carrying pallet, which moves on the belt conveyer (not shown). When the pallet 
stops at a prescribed position, the robot (not shown) mounts the various parts 
on the lower half section LA sequentially, and finally it mates the upper half 
section IB with the lower half section lA. 

The present invention according to claim 9 can attain the benefits 
described below. 

Since the main pad 5 A can be mounted inside the cup -like hub 2A by 
lowering it in a horizontal position, it is not necessary to insert the release pad 
5 under the fitting rib 2J with tilting, thereby allowing easy assembUng. 
Further the assembly can be performed only such a simple operation as 
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lowering the release pad 5 straight. This allows easy and secure assembly 
when it is performed by a robot as well as a man. 

It will now be appreciated from the foregoing description that the 
present invention is not limited to the particular illustrated embodiment 
discussed above and may be carried out in various modified forms. This 
invention can be applied not only to the release pad 5 but also to any other 
parts which are mounted near the inner sxirface of the cylindrical wall 2Z of 
the cup-like hub 2A. This invention will especially benefit a great deal the 
assembly of a magnetic tape cartridge of LTO standard as described in the 
fifth embodiment, since the release pad 5 needs to be assembled, the lock 
release pins 5B of which are located on the circumference close to the inner 
surface of the cylindrical wall 2Z of the cup -like hub 2A. 

Not only the ultrasonic melt-bonding but also another melt-bonding 
such as the heat bonding, or other methods such as adhesion by an adhesive, 
force fit with a tightening margin, screw-in or fixing by a screw can be applied 
to fixing of the lower flanged hub 20' and the upper flange 2G'. 

The method for assembling the magnetic tape cartridge according to the 
fifth embodiment of the present invention achieves the third object of the 
present invention, thereby enabling easy mounting of the parts such as the 
release pad 5 inside the cup-like hub 2A of the reel 2. 

[Sixth Embodiment (corresponding to claim 11)1 

The sixth embodiment of the present invention will be described 
referring to FIGS. 1 and 18 - 22. 



(First Aspect) 
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FIG. 18 shows the station for assembling the magnetic tape cartridge 
and FIG. 19 shows the structure of the direction correction equipment for the 
release pad 5 shown in FIG. 18. 

As shown in FIG. 18, a robot R is provided for an assembly station ST for 
assembling the parts. The robot R picks up the release pad 5 from a tray 50 
stopped in the assembly station ST and mount it on the cup-like hub 2A of the 
reel 2, which is moxmted on the upper section IB. Near the assembly station 
ST are placed a rotation table 51 for changing the horizontal direction of the 
release pad 5, a part supply unit 21 for supplying the release pad 5 in series to 
the rotation table 51 and a detection unit 22 of a pair of photoelectric sensors 
22a and 22b. 

The rotation table 51 has a concave portion 51a in its center for 
positioning centrally the release pad 5 suppUed by a shoot 21a of the part 
supply unit 21. 

As shown in FIG. 19, the concave portion 51a is configured as a circle 
seeing from above so that the horizontal direction defined by the three chuck 
guide holes 5E may be corrected by rotating the release pad 5 around the 
center axis of the rotation table 51 within the concave portion 51a. Each lock 
release pin 5B is placed at the same angle as that of each chuck guide hole 5E 
circumferentially and outside it radially. 

The base of the concave portion 51a is made of a transparent material of 
good transparency such as hard acryUc or hard glass so that the pair of 
photoelectric sensors 22a and 2213 can detect the horizontal direction of the 
release pad 5. 

The pair of photoelectric sensors 22a and 22b are disposed over and 
under the concave portion 51a interposing the pitch circle of the three chuck 

■ 32 ■ 



guide holes 5E of the release pad 5. Further the pair of photoelectric sensors 
22a and 22b are so arranged that one photoelectric sensor (hereinafter referred 
to as a receiving photoelectric sensor) 22b may receive the Ught projected by 
the other photoelectric sensor (hereinafter referred to as a projecting 
photoelectric sensor) 22a, when the horizontal direction of the release pad 5 is 
in accordance with that of the reel 2 defined by the three gmde holes 2D of the 
cup-like hub 2A (see FIG.18). The light comes through the chuck guide hole 5E 
after it is transmitted by the base of the concave portion 51a. 

A direction control unit 23 has a computer including memories, I/O and 
CPU. The direction control unit 23 determines whether the horizontal 
direction defined by the three chuck guide holes 5E of the release pad 5 is in 
accordance with the horizontal direction of the reel 2 and sends the control 
signal to the motor drive circuit (not shown) of a drive motor 24 which drives 
the rotation table 51 based on the results of determination, every time the part 
supply unit 21 shown in FIG. 18 generates a supply signal of the release pad 5. 

The direction control unit 23 determines that the horizontal directions 
are in accordance when the horizontal direction of the release pad 5 is in 
accordance with that of the reel 2 defined by the three guide holes 2D of the 
cup-like hub 2A, while the projecting photoelectric sensor 22a projects the 
detection light and the receiving photoelectric sensor 22b receives it. 
Otherwise the direction control unit 23 determines that the horizontal 
directions are in disagreement. The direction control unit 23 sends the robot R 
a signal of permission for mounting the release pad 5 when the horizontal 
direction of the release pad 5 is in accordance with that of the reel 2. 
Otherwise, it will rotate the drive motor 24 by sending the drive signal to the 
drive circuit of the drive motor 24 till the receiving photoelectric sensor 22b 

■ 33 • 



receives the detection light projected by the projecting photoelectric sensor 
22a. 

When the signal of permission for mounting is sent by the direction 
control unit 23, the robot R inserts the chuck (not shown) into the three chuck 
guide holes 5E of the release pad 5 and holds the release pad 5 as shown in 
FIG. 18, Subsequently the robot R picks up the release pad 5 from the rotation 
table 51 and carries it to the moimting position over the opening of the cup-like 
hub 2A. The mounting position is defined as the position where the axes of the 
cup-like hub 2A and the release pad 5 are in agreement, and the axis of each 
guide hole 2D and that of each lock release pin 5B are also in agreement. Then 
the robot R lowers the release pad 5 at the mounting position to fit the three 
cylindrical lock release pins 5B (only two shown) into the three guide holes 2D. 
When the fitting is completed, the robot R releases the chuck and separates 
the release pad 5, moving back over the rotation table 51 to wait for the 
subsequent mounting. 

(Second Aspect) 

The second aspect of the sixth embodiment applied to the mounting of 
the release pad 5 wiU be described referring to FIGS. 20 - 22. The detail 
description would be omitted for the items, which are the same as those of the 
first aspect, baring the same symbols. 

FIG.20 shows the assembly station for the magnetic tape cartridge. FIG. 
21 is a section view illustrating the tray 50, and the lower half lA and the reel 
2 which are mounted on the tray 50. FIG.22 is a top view seeing the lower half 
lA and the release pad 5 fi-om above the tray 50. It is assumed that the 
horizontal direction of the release pad 5 defined by the lock release pins 5B is 
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known, on the other hand the horizontal direction of the reel 2 defined by the 
guide holes 2D of the cup -like hub 2A is unknown. It is also assumed that the 
release pad 5 is held by the robot R and positioned over the cup-like hub 2A in 
FIGS. 21 and 22. 

As shown in FIG.21, a rotation table 34, which engages with the face 
gear 2C of the lower half lA to rotate the reel 2, is placed on the tray 50. 

A face gear 34a, which is for driving the reel 2, engages with the face 
gear 2C under the reel 2 on the rotation table 34. Inside the tray 50 are housed 
a drive motor 25 for driving the rotation table 34, a projecting/receiving sensor 
22C for detecting the horizontal direction of the reel 2 defined by the guide 
holes 2D of the cup -like hub 2A and a direction control unit 26. 

The projecting/receiving sensor 22C is an integrated sensor of projecting 
photoelectric sensor 22a and the receiving photoelectric sensor 22b described 
in FIG. 18, which receives the reflected light that is projected by itself. 

The rotation table 34 is made of a transparent material of good 
transparency such as hard acrylic or hard glass. The projecting/receiving 
sensor 22C is placed on the tray 50 so that the detection light may be projected 
from under the cup-like hub 2A of the reel 2 engaging with the face gear 34a of 
the rotation table 34 and pass through the guide holes 2D of the cup-like hub 
2A. 

The direction control unit 26 has a computer including memories, I/O 
and CPU. The direction control unit 26 determines that the horizontal 
direction of the release pad 5 defined by the lock release pins 5B held by the 
robot R is in accordance with that of the reel 2 defined by the guide holes of 5D 
of the cup-like hub 2A when the detection light projected by the 
projecting/receiving sensor 22C passes through the guide holes 2D of the 
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cup-like hub 2A. Otherwise the direction control unit 26 determines that the 
horizontal directions are in disagreement. 

The direction control unit 26 sends the robot R shown in FIG. 20 a 
signal of permission for mounting the release pad 5 when the horizontal 
direction of the release pad 5 is in accordance with that of the reel 2, otherwise 
it will rotate the drive motor 25, by sending the drive signal to the drive circuit 
of the drive motor 25, to the position where the detection light projected by the 
projecting/receiving sensor 22C is not received by the same sensor 22C. 

When the direction control unit 26 sends the signal of permission for 
mounting the release pad 5, as shown in FIG.20, the robot R starts descending 
keeping the hold of the release pad 5, and fits the three cylindrical lock release 
pins 5B (only two shown) into the three guide holes 2D of the base 2B of the 
cup-like hub 2A. When the fitting is completed, the robot R releases the chuck 
and separates the release pad 5, waiting for the arrival of another subsequent 
tray 50 to the assembly station ST. When the tray 50 arrives at the assembly 
station ST, the robot R moves over another release pad 5 on the tray 50 and 
picks up the release pad 5 by inserting the chuck (not shown) into the three 
chuck guide holes 5E. The robot R moves to the mounting position over the 
opening of another cup-like hub 2A and waits for the signal of permission for 
mounting by the direction control unit 26. 

Therefore, the second aspect of the sixth embodiment enables a secure 
mounting of the release pad 5 on the cup-like hub 2A by fitting the lock release 
pins 5B of the release pad 5 into the guide holes 2D of the cup-Uke hub 2A. 

It has been described that the assembly of the release pad 5 and the reel 
2 is performed by detecting the direction of the former or the latter by the 
projecting photoelectric sensor 22a and the receiving photoelectric sensor 22b 
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in the first aspect of the sixth embodiment, or the projecting/receiving sensor 
22C in the second aspect, and correcting the direction of the release pad 5 or 
the reel 2 based on the detected data. Though, an image sensor such as a CCD 
camera may be employed as an alternative- In this case the horizontal 
direction of the reel 2 relative to that of the release pad 5 or vice versa is 
processed by the matching method with the reference image data stored in 
advance. And the correction is made to the horizontal direction of either the 
reel 2 or the release pad 5 according to the phase angle 6 obtained by the 
matching method. 

A clutch motor may be employed instead of the stepping motor, which is 
used for the drive motors 24 and 25 in the above description. In this case the 
clutch motor is kept in a drive condition by supplying the drive current 
continuously. The motor is stopped by braking the rotation table 51 or the 
shafts of the drive motors 24 and 25, when the receiving photoelectric sensor 
22b receives the detection Ught or the projecting/receiving sensor 22C doesn't 
receive the reflected detection light. Thus the horizontal direction of the 
release pad 5 is in accordance with that of the reel 2. 

A vibration unit may be mounted on the rotation table 51 to correct the 
position of the release pad 5 by applying vibration to it for positioning the 
release pad 5 on the concave portion 51a of the rotation table 51. And a 
photoelectric sensor (not shown), which is capable of detecting the existence of 
the release pad 5 by projecting the detection light onto the center of the release 
pad 5 and sensing the reflection, may be mounted on the base of the concave 
portion 51a. Thus the direction control is performed after confirming that the 
release pad 5 is placed in the concave portion 51a. 

When a hemispherical or conical concave is provided in the center of the 
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rear surface of the release pad 5, it may be so arranged that a projected 
support for the concave of the release pad 5 is provided on the center of the 
rotation table 51, and the upper surface of the rotation table 51 supports the 
lock release pins 5B. 

5 The method for determining the relative position of the mounting parts 

of the magnetic tape cartridge according to the sixth embodiment of the 
present invention achieves the fourth object of the present invention, thereby 
enabUng fitting of the parts by coordinating their horizontal directions at 
fitting. 
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